Introduction
In the late summer of 1970 an outbreak of an illness occurred among members of the nursing staff of the Hospital for Sick Children, Great Ormond Street, London, which had features in common with outbreaks reported from many different parts of the world. These have been described under a variety of names -poliomyelitis-like illness (Gilliam, 1938; Jackson, 1957) , Iceland disease (White and Burtch, 1954) , Akureyri disease (Sigurdsson and Gudmundsson, 1956) , Royal Free disease (Royal Free Medical Staff, 1957; McEvedy and Beard, 1970a) , benign myalgic encephalomyelitis (Innes, 1970; McEvedy and Beard, 1970 b) , and epidemic neuromyasthenia (Miller et al., 1967; Graybill et al., 1972) . There have been other reports of outbreaks with similar symptomatology (Hill, 1955; Geffen and Reviews of these disorders have been published (Acheson, 1959; Henderson and Shelokov, 1959; Shelokov, 1972) , and also there have been at least two leading articles on the subject (Lancet, 1956; British Medical J7ournal, 1957) . A similarity in the clinical and epidemiological patterns can be seen in outbreaks of this syndrome of unknown aetiology in the United States, Iceland, Denmark, Australia, South Africa, Germany, Greece, and the United Kingdom. This paper describes the outbreak which affected the staff of the Hospital for Sick Children.
Incidence and Epidemiology During the six months from August 1970 to January 1971 136 cases were seen and from February to June 1971 only sporadic cases. A few cases occurred in other hospitals within the group. In the week beginning 15 August 1970 two nurses presented with certain complaints which will be described in detail. Within a week four more nurses presented with similar histories, and many more followed. By the first week of September an outbreak of this curious syndrome was apparent among the nurses. There were no communicable illnesses reported in the community such as influenza, poliomyelitis, or other unexplained epidemic illness, though nurses were also being seen with illnesses in no way resembling the syndrome.
At least 145 persons were affected and there were probably other unidentified cases. Most of the nurses and resident domestic staff came under the care of one of us (M.J.D.). Others were registered with doctors outside the hospital. Of the 145 cases recognized 124 were among nurses, of whom 103 were student nurses and 21 were seniors. There were six cases among the medical staff and 15 among other staff, including domestic and administrative, physiotherapists, and medical social workers. Most of the patients were women but at least four men were affected. Of these, two were doctors and two were on the administrative staff. The staff numbered about 1,900, and therefore the minimum incidence of symptomatic disease was 7-8%. Of the 1,900 staff 800 were nurses, 190 were doctors, and the remainder were other personnel. Thus 15% of the nurses were affected, 3% ofthe medical staff, and about 2% of the remainder.
There were two fairly distinct waves, the first between 15 August and 23 September 1970, and a second which finished 302 towards the end of January 1971. Isolated cases were seen during the next six months ( fig. 1 ). There were 33 cases in the first wave, and most of them were student nurses. In fact, over a half were attending daily classes in the nurses' training school immediately before the start of the outbreak. A sister tutor who had taught these nurses was also affected. During the second wave all levels of the nursing staff were affected together with some doctors, domestic staff, and others. On careful investigation none of the children who were inpatients during this period had similar symptoms. {X~rJ BRITISH MEDICAL JOURNAL 23 FEBRUARY 1974 during the period of apparent recovery the patients were not entirely restored to normal health, complaining of vague symptoms such as lethargy or depression. In these patients exacerbation would be a more accurate term than relapse. Some patients relapsed two or three times and it was up to 12 months before they fully recovered. Bacteriological.-Throat swabs from all patients were examined for bacterial pathogens and for Mycoplasma pneumoniae. Mycoplasma complement-fixing antibody tests were also performed on acute and convalescent sera.
Cerebrospinal Fluid Examination.-Lumbar punctures were perfornmed on only three of the patients and the cerebrospinal fluid examined for cells, protein, and sugar levels. Bacteriological and virological examination was also carried out.
Virological.-These consisted of attempts to isolate a virus from the nasopharynx, faeces, and cerebrospinal fluid and serological tests. 
Results
Haematological investigations were carried out on 58 patients. In all cases haemoglobin levels and red cell morphology were normal and the E.S.R. was not raised. Total white cell counts ranged from 3,000-9,000/mm3 but in five patients the counts ranged from 9,500-12,300/mm3, and from 1,600-2,500/mm3 in four. The mean polymorph count was 56% (range 27-85) and the mean lymphocyte count 36% (range 12-68) of the total. In 20 of the patients between 1-5% of lymphocytes were "atypical" forms but in two patients there were 10% and 70%. The PaulBunnell screening tests gave positive results in 48 patients.
Liver function tests on 12 patients showed normal levels of serum bilirubin, transaminases (SGOT and SGPT), sei um proteins, and alkaline phosphatase in all cases except ore vhere there was a slight rise in both the transaminases and the a2-and y-globulin levels. Serum creatine phosphokinase levels were normal in the small number of patients tested.
The cerebrospinal fluid of the three patients in whom it was examined contained normal levels of protein and sugar, there was no pleocytosis, and no organisms were isolated.
Group A f-haemolytic streptococci were the only pathogens isolated from throat swabs, and were found in five patients. Mycoplasma pneumoniae was not isolated. VIROLOGICAL 
INVESTIGATIONS
The only viruses isolated were Coxsackie BI from the throat of one patient, adenovirus type 3 from throat and rectal swabs of another patient, and adenovirus type 5 from the throat of a third patient (table III) . In the complement-fixation antibody tests many sera were anticomplementary. These sera, which were not obviously lipaemic and not contaminated by bacteria or fungi, were then tested systematically for their anticomplementary activity. Titrations were performed on serial twofold dilutions of inactivated serum against a standard dose (2HD5 0) of guinea-pig complement. Of 14 sera taken in the acute phase 12 (83%) were 304 anticomplementary (titres 1:2 to > 1:128), but of 16 convalescent sera from these 14 patients only seven (43%) showed a similar abnormality. The titres of anticomplementary activity in acute sera were also generally higher than that in the convalescent sera from individual patients. Anticomplementary activity could be reduced but not eliminated by addition of guinea-pig complement (1:10) in some of the sera.
ELECTRON AND IMMUNE ELECTRON MICROSCOPY
Ill-defined aggregates were found in some of the acute sera, particularly those that had been shown to have anticomplementary activity. Unfortunately the aggregates were equivocal in appearance and no definite diagnosis could be reached from them. Similar unsatisfactory results were obtained from the cultured lymphocyte preparations.
OTHER INVESTIGATIONS
Serum Immuntoglobulins (IgM, IgG, and IgA).-These were estimated in acute and convalescent phase sera from 14 patients. There were no significant changes in levels of immunoglobulins in paired sera from individual patients and the levels were within the normal range in all cases.
Interferon.-Circulating interferon was not found in acutephase sera from the patients or in the supernatants of the lymphocyte cultures.
PHA Stimulation of Peripheral Lymphocytes.-Four patients were tested in the acute stage of their illness. There was no impairment in the response to PHA and there was also no difference in the activity of lymphocyte cultures to which PHA was not added (unstimulated activity) between the patients and healthy controls.
Lymphocyte Cultures.-In the cultures of lymphocyte from three patients there was a fall in cell numbers at first to about 20-25% of the original inoculum and the remaining cells remained viable. In the cultures from one of the patients multiplication of cells occurred, allowing subcultures to be made. Unfortunately, after 9, 15, and 18 weeks these cultures were lost because of a technical failure of the incubator.
Discussion
This outbreak of illness has much in common with previously described outbreaks of what is currently known as epidemic neuromyasthenia (Hendersbn and Shelokov, 1959; Shelokov, 1972) . As in most reported epidemics, the disease was restricted exclusively to young and middle-aged adults with women predominantly affected, particularly nursing staff. The illness started in late summer and lasted through the autumn, which concurs with the descriptions of over half the outbreaks (Hill, 1955; Geffen and Tracy, 1957; Shelokov, 1972) .
The protean symptomatology and the contrastingly minimal clinical findings were characteristic. Headache, backache, neck and limb pains, associated with malaise, fatiguability, and depression are prominent symptoms in most previous descriptions of the disease. Respiratory and gastrointestinal disturbance have been often reported and sore throat, though not a feature in every epidemic, was prominent when present. In fact, though the exact frequency differs, the 10 or 11 commonest symptoms in the present outbreak are very similar to those reported elsewhere and were almost identical with those found during the Royal Free epidemic (Royal Free Medical Staff, 1957; McEvedy and Beard, 1970 a) .
The paucity of positive clinical findings was also very typical, yet the physical signs seen by us were in keeping with those reported in the literature. Nevertheless, the objective neurological abnormalities were less prominent than in many reports. Apart from the pharyngeal injection, rarely reported, tender, enlarged cervical lymph nodes, injected conjunctivae, and skin BRITISH MEDICAL JOURNAL 23 FEBRUARY 1974 rash have all been seen and the absence of splenomegaly has been noted. Careful examination found little evidence of neurological involvement. There was no real evidence of weakness, reflex changes, or cranial nerve involvement except in three patients with fundal changes and in one with sluggishly reacting pupils. Bladder symptoms resolved spontaneously. The question of a functional disorder was considered early on in the epidemic in light of suggestions by McEvedy and Beard (1970 a, b) , in their retrospective investigations of the Royal Free epidemic in 1955, that epidemic hysteria was a likely explanation for that and other similar outbreaks of the disease. In the first fortnight of the present outbreak we deliberately limited the number of investigations in order to prevent anxiety and fear in a theoretically susceptible population. This was possible since one of us (M.J.D.) saw every patient and was able carefully to explain the possible nature of their illness and also to be reassuring about the outcome.
There was no similar illness in the community nor among the children who were patients in the hospital at the time of the present outbreak. In previously reported epidemics poliomyelitis was at times prevalent in the community, but this was clearly not the case in the present outbreak. In the second wave, particularly, there was a wider age range from late teenage to middle age. Though previous psychiatric illness is not necessary for the development of a hysterical reaction it is worth mentioning that only seven of those affected had definite histories of a previous psychiatric disorder. Epidemics of hysteria in schools, convents, prisons, and other establishments are known to run a short, intensive course (Schuler and Parenton, 1943) and would not be readily confused with the present and other similar outbreaks.
Fatiguability, malaise, headache, neck and back pain, and depression were prominent and incapacitating symptoms among those with a prolonged convalescence due to symptomatic relapses. The phenomenon of relapse has been recorded by Hill (1955 ), Royal Free Medical Staff (1957 , and many others. The incidence of disease with a biphasic pattern is suggestive of an infective aetiology.
The small group of student nurses who were affected in the first wave had been in fairly close daily contact in classrooms. During the second wave there was a spread to all levels of staff with a correspondingly wider age range.
Another important feature of the illness has been the few abnormalities found in the peripheral blood, liver function tests, and cerebrospinal fluid. In a number of outbreaks attempts have been made to identify a bacterial or virological cause. No significant results have been forthcoming. One of us (A.J.S.) who concurred in the clinical diagnosis had previously investigated a similar outbreak (Steigman, 1951) . Stools and throat swabs were inoculated intracerebrally and orally into 72 rhesus monkeys pretreated with cortisone. All remained well for 30 days and when killed had no histological evidence of damage. Negative results were also obtained in many litters of suckling mice, adult mice, and in cell cultures of HeLa cells and rhesusmonkey kidney cells, despite many blind passages. Evaluation of the importance of the relatively few atypical lymphocytes in the peripheral blood of many of our patients is difficult, though this is the type of cell often seen in viral infections. These, together with a number of positive Paul-Bunnell screening tests, might have suggested infectious mononucleosis, but E.B. virus infection was excluded by serology.
The results of the other intentionally limited laboratory investigations were singularly unhelpful in establishing an infective aetiology for the illness. The failure to identify a virus clearly may be attributed to the methods used, but even by less routine procedures such as organ cultures and immune electronmiscroscopy no evidence of a viral aetiology could be found. We also failed to find indirect evidence of a virus infection-for example, the presence of circulating interferon. There were, however, some findings which must be interpreted with caution but which could be evidence of some process, possibly an
